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-      ARMY AIR FORCES 

__ MÄTÖRIEL COMMAND 

MEMORANDUM REPORT ÖN 

TSEM.^/^F4/rao o 

Datei    3 Karöli 19U? 
SUBJECT:     Proposal for Presenting Looalizer and Glide Path Information to 

the Pilot, 
!      - 

OFFICE ^• M^.. ^°^S. Contract or Order No .'.  

SERIALNo. . .^.F!^?.^:a_ _....„ Expenditure ««„ No. <*%l6    .. -'  

A.     PURPOSE;      ' 

1«    The effectiveness  <f any blind landing s-ystcn in ~hioh the pilot 
controls the aircraft is  limited by the ease with which the pilot can  inter- 
pret and &ot upon the information presented to him.    The purpose of this 
report  is tp__descrice a pösßible nethod of presenting looalizer and glide path 
inforsiation, fron SCS-51 equipment,  i\ a nuu-ner 7/hich should  eencidcr&biy 
reduce the trainin~ period required for successful landings, 

3*    FACTUAL DASa» 

2,    The "eross-pointcr" instrument currently used with SCS-51 equipnent 
to indicate iocalizer and glide patn inforasation to the pilot is  diffieolt 
to fly eacoepij- by pilots with considerable experienco iit its use.    Moreovor, 
this  instrument requires a portion of the already scarce space on xha instru- 
ment panel and gives the pilot au additional but infrequently used instru- 
ment to read-while performing the difficult.task of landing the airplane. 

J-.    Modifioations  of  '-he  oross-pointar  instrursönt are  currently being 
designed by the Coianunioation and Navigarlon Laboratory   cf the' Air V-ateriel 
GoiiTiand whioh ha7e prcnise of being a considerable  improvemnt  over th© 
present instrument.    In one redesign of the cross-pointer instrument a 
repeater aagnetie  scÄpasn  pointer  is being added.     To Operate this instruiäent 
the pilot, seta the heading of the runway into the repeater  oewpass, adjust- 
ing it  so that the heading of the runway being approached is at the top of 
the  iriatrunent.     This nethod vail giv- the .pilot a direot check  of his 
heading "with reference to the loealiaer path and sho'uld constitute a  signi- 
ficant improvement of the looalizer  indication of the instrument.    It .will 
probably not improve the instrument for flying of the glide path except as it 
may allow the pilot tc  spend more time on the   \lido path problem.     Trie pro?- 
posal to be described in thi3 r^ort  is ar.   outgrowth of, and exfcensioss to, 
this -redesign of the  cross-pointer indicator, 

4.    It is proposed in this report th it the lecalizor indioator be com- 
bined with a remote  ii^-lioa'.i::«- Tnagnetic  coitpass  (er directional  gyro) with a 
rota tab Is scale aiäd th.L  th.e glide path indie. Kor bo oenbined with the  gyro 
horizon«,    Tho localiz-jr anu  ~lido path indicaui cr.s viould bo presented in guoh 
a way as to provide r-cvi.-.;; referei;co points for th; conpass and horison 

3 3-7/^^ 
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indicators.    By keoplac t-o conpass pointer on the looaliser reference mark, 
and the horizoit on the r/J id*? path rof*renoo rar]', the pilot would raako an 
asynptotio approach te ths ideal landing path.    Shis type of indicator should • 
considerably siaplify the pilot's task, and would eliminate the necessity of 
an additional  inatr-u&ent on tue instrumaat panel,    luo  proposed type of indi~ 
cation oould serve also for other types of equipment  (Ground Controlled, 
Approach, Pilot's Director Indicator for bombing.,, and VHP Osnaidirectional Range) 

" tthioh provides' track- or glide path information to the pilots   More detailed 
explanation of -this proposed method is givoa in Appendix I, " 

5»    For the glide path~hor.i£on ooinbination a revised type of indicator is 
proposed, in which the syiall airplane noyes instead of the horizon«    J^perirentaX I 
evidenee is cited.,, suggesting that thia type '_..   gyro horizon "is more easily \ 
interpreted than the conventional instrument«, 

Co   coKgrrsiossi 

6«,    The Method of presenting looaliEor and glide path information offers 
a possible cieans öf Increasing the effectiveness of blind landing equipment by 
siirplifyinir the- task of the pilot who ssujrt. interpret and act upon the informa- 
tion presented, X 

D.     ftBCOMMEHDA'FJOHSt. 

7«    That the Navigation Branch cf the Cosisunioat..' on and navigation Laboratory, j, 
the Instrument and navigation branch of the Equipment Laboratory, tho Aircrew 
Training Brano:. of Base Aircraft Operations Section, and the All-Vfeath&r Flying 
Division corment upon the pcsrible Merita or objections to the proposed sethod 
of presenting localiaer and rlido pat'., information« 

d.    That jths Aoro Msdioal Laboratory, in cooperation with tho Counauiication 
and Navigation Laboratory smd tho £qui;snent Laboratory,. oarry out research on 
ths- proposed looa-Iiser and ^lide path indication under simulated flight oondi-      ,*. . 
tions to determine its suitability to human requiroiaantB0 

u 
Pi'®oared bv«   

Psychology Branch 

KitSh* 

Concurrence: Prepared bv .JJJjJkf<^.^...UJ:Cl2MMMI.. 
wstfm.j. imicK 
Fsybholozy ySranoh     ^ 

approved by      &^^-<%%#-  

Ps'ysl»'lögy"Er5n'ö'K 

Distributions A , ,     M ^Sh-^ 
Approved by SM.}..<. .:...D._ .  .. 

A«   P.  GAGGE,   Lt,  Col, AC 
Ghiof , Aero. Ksdieal Operationo 

&"'&'  /      ' ' 
Approved ~by; .}• *K&* • "" . 

KDuAI-D -J. KSEDELCKS, Col, Ü0 
-2«. Chi i ,  Aero Medical  Lahoii-.tcry 
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*    ?y°PP8Sl3 ffor. "fa^tolng; t^liser" Isid'ie&tiga id^, Saa^^.« iaBieaittSag: 

**: 
•#'.« 

r       ,1% is proposed that the Toeaiiser ihdl^loh *. "now 'jfe#en^«d'^ro-'TO^J«J!»ajli^-. 
pointer instruöestyj. he diarisyed as. a, nwvlag ref^renöe sesrk. oh\%h&: .f&sotoii       -ff* 
Indicating rosgaetlc coinpaae or a su'ltarly a©M,^^d,^4j^©fe|,^ial,«^2k.ö»i Ü&S-.   „ / - 
possible Wfehod of doing this i-•sLbraj- in Tigurojil«?A#"   ffc&iB ''^^p^'MW'' '^ . * • 

•eö'Vld be positioned by asbidos of em <e2#eferie Bieter,' as «a the o&vß^pik$% crpß»  -, 
pointer,   After reaehing a pocitlo^ near the l^eaHsfr* f^iga&t a. su£^iTslte£.: 
distajisct frort the-rüssay the* piicjfc Tronid. sei ti»e,,iä?aiä$^g csf" the .yiJa^ra^-At tHe. 
top of the oojäpass dialf imüng allewano« f.ör i*ny kstc^Ä äJjjNft or f cö^wüSs.    •-'* .- 
deviations said variations»    He -would than take up whatever'.h©j%dln.n ^^ neeessary 
t^ line up the oouipaes needle *itti the localiser r^ferexvoe jaftrW   Pdins: so' * <? - 
•would result-in a -dia^oisal approach to the center^ iff W looalifcer •beex^ ^4» 
the'wedge~ahaped 1©callster.path is entered, the J^;fcll2er,«eedie. or-re^rane«^ 
s&rk T.ould cove toward ranter.    If the pilot- than-' aj^inüaliy ö'haa^e^Sia ^A " • * 
heading to keep thi vsor.pass needle pointed, at the i*oeall8er Stark hi vrould ^a^»t> 
an ssriaptoti^ approach io the liriie" projected f Mm £'h« .p^dii^e -of" the waraay j«^ ' 

. sh,om da Figure- J-B>  ' . .--        .-*'.- . ' .  .•-'<  -.!/-*   /_ 

It .-fallow* fjroa.$h4 nature.of i&e pystem that jt-iS locfiLjiass":.needle.djr - 
-.r^ferenoe nark -mli"5Btop at the cj&ntar of - the sb&3» ifths pi^ofe £G &p%* hi? 
m&? continual' ohag^es in h^ad^g.'a-s required tod,, if *heW ;^fno- 5s-iad adrift 

* Jvpr error^ In poinpas^ setting.    If;,, for exartple^ there -^löiäTd; he .a' % -Stobi 
«find-drift to the left>^. the looalizer mark wctold OCVK""§g/±<sj$<k -iiith -the" 
qonp&ss pointer Ät appiro^iaBtely g^dogrees tö-the jl^ghi"of •.otfäfcer, .jsij^ a 
Ära»'of that'aaötant ir9*sld b» reeuä^d tö %o2^ .41'odur»e parallel txi'Sgh&ljBcaliJter 
path^'   .This Twoulö pre'siaaafeiy result lii'i' kW.ght& •^rtat- A$ *«raohdc^n ^o^bj-wi on 
the Tiüi-aay, hut it i s he listed that ^iia Wisb^wesiifl Jb* lftai|pif.lc^^.in #^f$ 
nitude «sssept under conditions of „tero ceiling -aad very large drsä^, -l^t^b^kfJt - 
error,    3a any shrent, the iäßtrument itäelf ^ould' provide"ihej-pil^ 'with^ä .'" - • 
rsäsdn&eiy apeurats estiÄate of ths eraser #4© to,. drii*t. or ^jcr oauses and   - 
isa^e 'it 'possible for him to :r«s©t his c-ompass jiie^ "to *& mere- nea?|.yi^oörrfiiÖli 

•h'eading» .*•..'• ,' -;.-  .':/'' J. "'   "-'•" 

"-«-    •    '    •> "'' •,  '>""'"'"'      '.     '. ' '•    -. •' -•>• 

Wagn ijyiag an otlthound, oourae, array from, the.- rumaray» the.iaierpramtio^,.  ,;^ 
of, th4 ins,t2umnt, as on the prssenfe "eross poB^ari w. would- have .ta-%*!-" rö^*rs@d.. 
Suring this part of the appröBoh the rüöt.^üufd &etjLÄ.th<^ rmiway.^ead.in^":-.:'" .- 

end of the' «jorapaas sseedl^'Awiy ^Xc2B^ie looaliser referenefi/ sod fly ths rear end of the «jorapaas , ,_..~j  ^.r-- v.—     -    r— — 
äsark'in orderte bring it to esnter. Ac aite"r^te|i^ proce^ire Twoujä~&Q %i*.- 4&% 
in the r§öipro§al of the r«n^?ay neadA'r'.g and ..Öy -the, ii-diö^"^!^ end of-"the .©taa« 
pase' no«dle atev froin the lo<?9.1iaer mark«'    H'     •   -     •        ':'*"».. •   4 -, •*. -' 

'^   . 

-r* 

of£ji« 

^1^ 

*5 V 
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Aöi©ö,to this indiß&ter ahculd be1 ROSSO cif&äsa* ^f preventing tMe pi'fofc .JFrato -     r 
using-%he loealijter indication v/hen it is no$ fen^lonlng.    ?or %hij| purpos». • 
it is .suggested, that a »null flag öpwr the,, loe^ifciBr mark at «gjjrTÜu» iha^- ''* 
this equipment is net-, opera ting, and that thJ:«- f|*g-3^ferry the *^^^./'*|j^.äli»jteb- ' 
offi"8, 4 «irailar type -of fla^ is alröe^ly l-sciS^tod'on. the röpent'liöodels, i>f iäa»" ' 
"crpas pointer" iadipatpr, "     "   " '    -.. *-,- *     4. *•   .. "    ?.-=•" 

,• ' * •* "-',..       •• ' -.   'V-V- *< ,• •""'    *-.-' '* 
.   - • . • j     .-.*-•-.. t •   > .. ~ 

Shis type of _cöirj1bineä loctaliser and heading iiSdJfco.ator sheujd,, bV^ß-ö&l .n#& 
önly;f.ör blind'.lapdings* hut also fpr any other $4kpe$±Sk. where flying o£-8 *"'*;?. ,,.,- 
pAvrti$ular'track is required^»    It should be poeaibi» to hsct»"-^^tiSsäs-.inst«»i-""-*i ' 
moat serve -as, a. pilot dirasrbpr indio&toi; during b&lpiB'g -^räs-j-*:alrf&4r§cki:fl3**'*'''' 
äxn indio&tcr for Vip ojjmi&fcrejp&i-önai 3%pgf x^ayi^%oji-9 ^d a^ä-'^is^äl .-fe^S*»* f 

•eator for. GrcumL Controlled j,feprbaäjh (radaf) ^ui||ibfit« .V -*.":kv,  f-**-**-''    "    "-.   * ; 

3»    Proposal for Corsbinxag Glide JPath Indiöatiön «ÄSth Gvrö ^j^to^I^ifector, -.. 

It is suggest©*1;, theft bh* glide path indio&tiäl. opuldr&fc £iai|S^«d wi;^ <*^-V 
conventional gyro horison sdaievrhat ia th* manner ^e^'^JP^KHi^-iiä^^;^^r^^bv~- 
reason to believe, hose vor, that this eomhination faßti&ä $e '^eöj^sä^/ta;%w»'^., 
pilot«    I« order to serve ag a reference poin&, fp& the ,h©JriP?$» ^Sr tht •*•»'>*** 

H^ 

In order to serve &g a reference p©in&, fpfc the höyä^lp ^u* tht mjejjS 
path needle would SIQTO upward -whon the glide pathr'is ']fra%m £&©- .j$aäs "aUa:.-,vi$$i 
versa. If the pilot, were to interpret tha .glide ö&t^ßQe&l©' ia "terms 4t§&&<> ' 
roferöaee ai-r-piass hs-WEüId »s led te jrake th® w-fpeg OQpr®oti©»B j&©s*ejßv©$i, . 
in flying a combined gyro horiaon and glide pathyA^didater iiüisuld pr^bahlf''% 
popr technique to attempt t© ke«i the horiioo hai( oa.,tM ©ad of'-1^ ^|Ä#^p&i-k 
ne»dle, siBop this inight lead to extras© attitud«?s:aud dai^!^^ •Bta'li*»- >•• ;, 
Iteturna to- the glid©_ path are -t!o«rtaily jivado "by *phaÄ^es" in- ^Jtr^stl© s^ttiag^d- 
»rslatively ßjnall ohsügea iia attitude Pf the 'airpl^if*.    ,',„-..-/. '•"",• 

t£~' " rSswy pilots, particularly during their early ;fiyiüg.,1^^siäbcg^-fiffd'^« / ~ 
sertventional bype ,gyr« hori«on iTsd'ioator to mcroe .4j^>1A^jrfgBCjBi^"«ff the- '  -: 

-sxpected directio?,,    A nusiber of ^people ixtive eug^^bedv felmt  i« Would' "bS-Tnof!© ^^   . 
natural to herve the horison har reiadin fixed «rifeH-^ajg^&r*«' t^v&^tjTÄsa^      '" *. 

. paael^. and to have the -amall airplans isdioat« *$he- aovmaSiits'. c£-;the"-a:i^K?a^»- ^ V 
Kiu8., the «»nail cirpiaoe -would TROVö- up; v.hen the-plane Is-..isat..^^^^: aXSsö assd' ^  '.-, 
rotate cloolcwise to i-ndioat© u right -hanlC;» bPtii TBötS^Ä %eia^^^^^^y"^b»s •>•.-- / •- 

• r©^w,a©. of-the potion of thö hori^pa bar- ia TJh© p.0BV®iii?nai :i»struse^e '. ShajSg' 
1? «"pie raaera to beliefs that *lT©ady truinÄ^pilö^V •o&uld.''Shi^j tj^. fihiä^f^ 

•^ypo of indi«aticn i\rrtj:oüt ciiSS'ipulty. 

i£ Great Britains have a'-.i^m- 4.h*t $his! type ~p£ f2sj-3i-ciitiB^. i«ä .^äeisr t^"3^;:in 
the Link Jraiiwr fcy indl-viduaia, net already lä^^M-. oa/the-•©&v©c'€ilU3nal?:^«^j^r 

*3r the- reason^ uiaous-eed in thq preo'^diÄ^'&sagx^piü^t .a,-^offibäif^^«^^-.   '  ; 
path. and. horison iaditaior as shows in Flgtij*   ^s»# -'$B- pro.pQsMe     Jlgii^ 2*»3^ 
snows a diroot front viis« of th© ?^etrOTient1f£of»*'" On t&i» ind-ieBfbOr' the- - 

«K^OI 
•^^-: 

^. 

.. ÄX,^*^  «.-^ 

. "•***! V"*» 
i»^ ,~^* C-. ^ O 

•••• •• •^.-p-j^.-i^;ji ^7_^v^,^ ;—    ^Y*, ^.L " i. *•   fj: !&—* Jy,~t "   """'• *'   ••».«PV^-S^V- 

"" V" '-5*u-.*. Ä*: 
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*f-»• 
höriaran wold xorcaia fixed vith refer«no© to the inetriK®zjtl.{«3co%*it for a    •    ' 
slight TOrtiö&i adjustment to corr©st för parallax)*.   jfhÄ airpX&ne^l^ctiette- 
"would Dioiro up to irsdioat* «HniD, elocicwlEo t©•' inäioatjs ri:ght ^afti?* &£&• "^io®    ' 
versa,    She _ small diamond near the,top of the instruaetffe .fwäö, rotate"jdth-thf 
airplane silhouette to indicate the aetu&i angle,, of "ba&kp thus; tnro'iäbgg thsr ..'• 
contradictory relationship between the bank :indi©fctl-»J>a on fch# eöö^sÄiFÖhal'_ 
gyro "horison «hd the rats of turn indiaator.    Tlkere is- 'afopie reason to Tjfe^iev» 
ifnat already trained pilot« ooald shift to this" Sew- typj''oi*'iä^*«*.iQE; without 
diffiealty. . ^,r-,     ;,    "•.-•      •'•%/.'    ••- 

la .Figure* ^-3 thp glido .p£.th reference marktfr is n'vym 4$ £® enlw^fcjent'   - 
on the end of the- «eiqr needle^ and wsald indlcalsfe' the* jüräetion «H& gli&© 
path from the airplane.    The; interpretation hy t'h§ijsiäöV.of trfcere he, 4s wTtfi^ 
refarerioe to the .glide path should be liiaasdiate. «öG dire.«*.../j|fe Hjcrrt&rfciv«. 
aetien required.-,  in terras-of throttle settingand attitude':öhan.g«Ä .iaJBVTJd' l$ib* 
wise be readily apparent to thejpiiot.    In flying #tS^'iättTSB#aC-.4hs pilot" 
would be instructed to keep the meter n©«dl# ©enter©&. srrer %he' lainiÄfeüre air» 
plane, by the combined use of throttle aad'el©7$£$jr (or eievatör ^Tigfy'm    ia% 
normal glide the miniature .ai-pl-ssie sill be only »lightly, St.-gay, b*low 
©enter»    In a perfect approach* tueröfore, the .plan^ sight bs «i^fr^y aböTr© 
the actual ©enter of the glide path, but this'-deviation w4ati-!|£ le^i&igaifie&ä*:-. 
in magnitude at the .töud&acsa point» -'   *        '-"-'.. '~; T 

It is suggested thectr -ürhen inoperative 9 the gild«? pk'ch itfsdl*'" he la the 
extreae upper'position and'hidden behind« baffle»    'This^'^puiq Sft^e flying hy< 
it iapossible and would remote it as a diitr^etloä when iir 1-i. not funqtiohiag* 
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